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Enzymatic Iotliiiatioia of' Protein 
Kinetics of Iodine Formation and Protein Iodination Catalyzed by Horsc-Radish Pcroxidase 

Previous studies [ I ,  "1 have suggested that) the 
c~1ic~uiic:al nicchanism of' t l i c  l iorse- i~at l ish-~)cro~i t l~i~~(~-  
c,;xtj:ilyzcLcl iotlinat8ioii of piwtein is of a radical adtlit'ion 
t\.IJC' and that  the two radical intermediates. 1." a i d  
the protvin r a t l i d ,  are fixed on the enzyme, presuiii- 
ably i n  an irit,erriiciliatc eoiii plcx. The j r c w n t  st>utly 

tlit~iotial evidence for two HU 

uft,tic kinetics of iotlitlc, oxi 
ntl of protein iodinat>ion. 'l'liese two sites, 

l io~wvcr,  arc not, cxcluaively specific for cnoh of thc 

i oiisli i p i)etneen initial rcnct'ion 
adiuli perositlase (EC 1.11.1.7); glucose 
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rt';rl~lc 1. l<elatioi~.diip hrtireeiz, H,O, utilization a,nd I ,  forma- 
tion or p m t P i n  iodiitrrtion at high e i z z y i i r  cozcentmtion 

The horsP-r~idisli-pc,r.oxide-r~~t'~l~sed oxidation of I- to I? 
ant1 the self iodination of the pcroaidase xvcre compared at 

oilier comporiciit,s of the reaction mixtures are intlicntetl in 
the Tablc. 'rho rcsiilts arc exprcsscd as tho perrentago H,O, 
i i sed  i n  30 s ritlier to protliire I, or to iodinate the erizymc 

pH 7.24 and 8.4. The hnlrcr TvaH 0.03 JI pllospllale. The 

conwiitrations T, as 23-fold lox-, er 
ii: the 1 itmtion eslwiimcnt, mtnc iodinatiurt of tlic 
CIIL? m c  c*oulti occur. Tnble 1 sliows that this i,, indeed 
t lie, caw.  The titration experiment pci-fornietl by 
Itoninn and Ihriford 181 was, therefore, riot suitable 
to m e C i : ~ i i ~ ~ c ~  tlic stoichiometry between H,O, utiliza- 
tion atid I, formation. These csperiinclnts confirm 
that thc naturc of the product depends grcatly on 
t'lic rclatire concentrations of the iodide and enzyme. 
When present a t  high concentration, the enzyme 
bcliaocs as a protein substrate. 
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molecules of receptor pi otein Iwing sitnatctl on tlir 
me t i i r i c .  Ihv ever tyi,osinc-tyi.oiiiic 
'11 shonn to occiir in  soiiic proteins 

[13,14]. 
Analogous rcsults are obtained when nionoiodo- 

tyrosine is the subitratc. The procluc<t ia tliiotlotyro- 
sine, and the optiinuiii $1 is identical t o  
the monoiotlotyroiiiie formation. l ' h c  ob 

robin(' can ht, iodinxtctl by 1) 
contlitioiis of p11 IS con 

l l l d  71 It11 tlrc ~ o n ~ ~ l u i l o n  that I h c  
nature of the product can bc motlilietl by elrangiiig 
t h r  relati\ (x iiftinily of cacli one of t l icv t v o  sity, 
for Its sabitratci. 
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